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Welcome to the Spring Issue
of Beneath the Forest

Understanding
White Nose Syndrome

Johanna L. Kovarik
Editor, Beneath the Forest

Rebecca Ewing
Regional Wildlife Biologist, Eastern Region

Karst Resource Specialist, Tongass National Forest

The catastrophic outbreak and rapid spread of White Nose
Syndrome (WNS) in the eastern United States demands the
attention of land managers across the country. In the Forest
Service, drastic steps have been taken to close caves and
institute preventative measures. This issue of “Beneath the
Forest” is dedicated to informing interested Forest Service
employees what their colleagues around the nation are doing
to prevent or combat WNS in their own forests or regions. A
special thanks goes to all of you who submitted articles on
short notice for this issue. Hopefully a solution will be found
quickly to halt the devastating spread of this bat disease.

A wildlife health crisis is affecting bat populations in
the eastern United States. White Nose Syndrome (WNS),
named for the characteristic white fungus that grows on
the muzzles of infected bats, threatens to spread into
southern and Midwestern states where large
concentrations of bats hibernate in caves and mines –
including four federally endangered species.
White Nose Syndrome (WNS) was first recorded in
photographs taken in February 2006 in Howe Cave, New
York. It was subsequently documented in nearby
Schoharie

This year brings great opportunities for networking with other
cave and karst professionals from within and outside the
agency – check out the calendar of cave and karst
events on page 8. Not only is the GSA annual meeting
featuring three different topical sessions on caves and karst,
but the Forest Service is sponsoring its own session!
(Welcome continued on page 8)
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Decontamination Procedures

White Nose Syndrome
Quick Facts

(provided by Deanna Younger)

remove soil and
organics from boots,
clothing, equipment

Bat Species Affected by WNS

Wash all clothing and
eligible equipment in a
washing machine at the
hottest available temp w/
conventional detergent

(provided by Becky Ewing)

The majority of bats dying are little brown bats, but the

Geomyces fungus has been observed on other species.

Big brown bat, Eptesicus fuscus
Eastern small-footed bat, Myotis leibii
Indiana bat, Myotis sodalis
Little brown bat, Myotis lucifugus Northern long
-eared bat, Myotis septentrionalis Tri-colored
bat, Perimyotis subflavus

dry in dryer or
full air dry

Disinfect all equipment that
cannot be submersed with
a compatible disinfectant to
the outside surface. Possible
choices include: dilute bleach
solution (not for some metals),
or alcohol

fully air dry

Disinfect equipment that can be
submersed with a compatible
disinfectant. Possible choices
include: quaternary ammonium
compounds and dilute bleach
solutions (not for some metals).

fully air dry

Note that product guidelines should be consulted for compatibility before
using any disinfectant on equipment. Boots must be fully scrubbed and rinsed
so all soil and organic material is removed. The soles can be disinfected with
appropriate disinfectant, including but not limited to, 70% isopropyl alcohol
and dilute bleach solutions (not for some metals). Ropes and harnesses:
Caution must be taken when using disinfectant for ropes and harnesses so performance is not affected. Some manufacturers suggest using water with a maximum
temperature of 104°F for rinsing and washing and disinfection by soaking in quaternary ammonium compounds diluted in water not exceeding 68°F.
Ropes must be rinsed thoroughly and allowed to fully dry after a disinfectant is used.
Consult manufacturer's recommendations for specific recommendations on appropriate
cleaning and disinfectant procedures and products.

Websites for More WNS Information
(provided by Pat Ormsbee, Toni Piaggio, and Becky Ewing)

Forests with Cave and Mine Closures

The National Speleological Society website:
http://www.caves.org/WNS/WNS%20Info.htm

The Western Bat Working Group Website: http://
www.wbwg.org/conservation/whitenosesyndrome/ whitenose.html

The NSS and USFWS collaborative WNS website:
http://www.batmanagement.com/wns/wns.html

The US Geological Survey website:
http://www.fort.usgs.gov/WNS/
Bat Conservation International provides an array of
educational information about bats on its web site: http://
www.batcon.org/ .
Forests with caves and mines closed for one year include all
Forest Service units in Region Nine.

The National Wildlife Health Center website offers
information related to the fungal pathogen tied to
White- nose Syndrome: http://www.nwhc.usgs.gov/
disease_information/white- nose_syndrome/index.jsp

Region 9:

The US Fish and Wildlife Service is maintaining a web
site with the latest information about WNS, including a list
of all cave and mine closures across the United States:
http://www.fws.gov/northeast/white_nose.html .

Allegheny NF
Chequamegon NF
pewa NF
Finger Lakes NF
Green Mountain NF
Hiawatha NF
Hoosier NF
Huron NF
Manistee NF
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Mark Twain NF
Midewin NF ChipMonongahela NF
Nicolet NF
Ottawa NF
Shawnee NF
Superior NF
Wayne NF
White Mountain NF

(Understanding continued from page 2)

Cavern in in January 2007, and later that winter in three
other caves in New York. By March 2008, WNS was
observed in hibernacula in New York, Vermont,
Massachusetts, and Connecticut. By March 2009, WNS
had expanded its range to New Hampshire, New Jersey,
Pennsylvania, West Virginia and Virginia.
The U. S. Fish and Wildlife Service estimates nearly
500,000 bats have succumbed to WNS since it was first
identified. Bat populations in caves and mines are
exhibiting mortality rates upwards of 95 percent after
introduction of WNS into the cave/mine ecosystem.
Rob Hoelscher, Forest Biologist for the Green
Mountain – Finger Lakes National Forest accompanied
wildlife biologists from the state of Vermont and from the
U. S. Fish and Wildlife Service into one of the Green
Mountain’s mines. “The Greeley Talc Mine has previously
been surveyed and has had as many as 1,100 hibernating
bats, including a few small-footed bats [a Regional
Forester sensitive species]. When we went into the mine in
late-March there were only 33 bats remaining, several with
signs of WNS.”
Nearly 100 federal and state agencies, university
researchers, non-governmental organizations, and
international partners are contributing to the effort to
understand the WNS. Scientists at the USGS National
Wildlife Health Center identified the fungus as a
previously unknown species in the genus Geomyces, a
cold-loving fungus that thrives in the darkness, low
temperatures (40-50ºF), and high levels of humidity
(>90%) characteristic of bat hibernacula. The fungus
typically spreads from the muzzle to the ears, wings, and
legs, and will infiltrate the skin through sebaceous and
sweat glands. Infected bats typically have little to no
body fat remaining when they die. The connection
between the fungus and loss of body fat has not been
solidified to date, but there is some speculation that the
fungus may act as an irritant that leads to abnormal
behavior. Studies have shown that infected bats are
waking more often, remaining awake for longer periods of
time, and maintaining increased body temperatures for
longer

periods of time. All of these behaviors can contribute to
loss of body fat. Biologists have noted that infected bats
will move towards the entrance of the cave or mine after a
period of time, or will actually leave the hibernacula
during mid- winter. There have been many reports of bats
“falling out of the sky” in mid-late winter in New England
areas.
The Forest Service issued a 1-year emergency closure
order for all caves and mines on Eastern Region national
forests after learning that human visitors to caves and
mines may be a WNS transmission vector. The fungus can
grow on many different organic materials, and appears to
persist in caves and mines year-round.

Image courtesy of the Pennsylvania Game Commission

Fungal spores can easily become attached to skin, hair,
clothing and equipment, and it is possible that such
elements could remain viable for weeks or months after
leaving a subterranean environment. Bats are likely the
primary vector for WNS based on the rate of spread
through 2008 and the behavior of the species affected.
However, the discontinuous nature of the rapid spread of
WNS in 2009, especially to the most recently discovered
sites in West Virginia and Virginia, suggests that
something other than bat-to-bat transmission is
contributing to the spread of WNS.
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White Nose Syndrome:
Can We Afford to Ignore It
in Western North America?
Pat Ormsbee
Bat Specialist, Pacific Northwest Region
Tony Piaggio
Research Biologist, USDA National Wildlife Research Center

White Nose Syndrome (WNS) is the name given in
2007 to the condition associated with massive mortalities of
hibernating bats in caves around Albany, NY. The term was
coined because many of the bats were found with a white
fungus on their nose, wings, ears, and tail membrane. In
addition to the presence of fungus, bats with WNS also
display aberrant behavior, such as roosting near openings
and flying from hibernation sites on winter days. The
casualties of WNS consistently show signs of starvation.
Since its discovery, WNS has spread atan alarming rate and
is now documented in 9 states (NY, NH, VT, CN, NJ, MA,
PN, WV, VI). Mortality typically exceeds 80-90 percent in
hibernating colonies hit by WNS and hundreds of thousands
of bats in the eastern United States have been affected thus
far. Widespread mortality of this magnitude is
unprecedented in bats and all six species of hibernating bats
that occur in the affected region show susceptibility to
WNS: Myotis lucifugus, Myotissodalis, Myotis leibii,
Myotis septentrionalis,Perimyotis subflavus, and Eptesicus
fuscus.
White Nose Syndrome is not well understood and scientists
are exploring all potential aspects of the mysterious disease.
One popular theory focuses on the fungus itself. The fungus
has been identified as a member of the genus Geomyces, a
cold-habitat obligate that thrives between about 5-15ºC,
which is the same range of temperatures typical of bat
hibernation caves. This species of fungus has not been seen
before, although other members of this genus thrive in frigid
regions such as Antarctica (Blehert et al., 2008). The WNS
fungus infects hibernating bats when their body
temperatures are cold and amenable to its growth. Infected
bats may arouse from hibernation to attempt to deal with the
fungal infection and in doing so prematurely burn up their
fat stores and starve to death in mid-winter.

The dispersal of the WNS fungus likely occurs when bats or
people visit an infected site and then travel to another site
where environmental conditions are right for supporting
fungal growth. Because of the geographic separation and
phylogenetic distinctions between eastern and western bat
populations, possible human dispersal of WNS across the
continent is a major concern.
While no one can predict for certain if and when WNS will
arrive in the West, the general consensus among bat experts
is that its eventual occurrence in many regions of North
America is likely. We fortunately have the luxury, or at least
think we have the luxury, of time to adopt strategies that
might slow or lessen the impact of WNS in the West.
Unlike in eastern regions, bats in the western U.S. tend to
hibernate in small groups (generally < 100 individuals) and
are dispersed across large expanses and among various types
of underground hibernacula. This dispersed winter
distribution may be beneficial to western bats in slowing the
spread of WNS and avoiding the devastating mortality
events seen in large hibernation colonies in the east. On the
other hand, the extensive distribution and inaccessibility of
western hibernacula could make it difficult to initially detect
and subsequently document the effects of WNS. The
number of caves and mines that can support wintering bats
in the west is unknown but likely quite large. Most survey
efforts of caves and mines for bats in the west have focused
on Corynorhinus townsendii and less is known about
western winter habits of Myotis species and other species
that have shown high rates of susceptibility to WNS in
affected areas.
Because we know so little about our wintering bats in the
West, early signs of WNS in the region could first detected
in bats captured during spring and early summer after
surviving hibernation with the wing scarring indicative of
serious fungal infection (Reichard 2008).
For the management of cave sites in the west, it is critical
that :


Land management agencies work with grottos to help
develop a better understanding of where caves are located
that could house wintering bats

(WNS continued on page 6)
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Bats in Alaska’s Caves and
Abandoned Mines on the
Chugach and
Tongass National Forests

(WNS continued from page 5)

Aaron Poe
Wildlife Biologist, Chugach National Forest

A small cluster of little brown bats , Myotis lucifugus, in
Breathing Cave, Bath County, Virginia. The white fungus
associated with white-nose syndrome is present on some
muzzles and wing membranes . Image: Wil Orndorff,
Virginia Department of Conservation and Recreation.


Grottos also are essential partners in implementing and
educating others on using uncontaminated equipment,
clothing, etc. that has not been exposed to eastern sites
and decontamination procedures that are being adopted
nationwide (http://www.fws.gov northeastwnscaveadvisory.html)



Caves that are popular people attractions and house
winter bats are identified and monitored as these are
sites at high risk of introducing WNS to western bats
Permittees leading visits to caves and mines on public
land are held accountable for the use of uncontaminated
equipment, clothing, etc. and decontamination
procedures for their clients







Monitoring or exploring caves in the name of WNS is
done through an orchestrated effort so that these efforts
themselves do not become part of the problem by
exposing roosting bats to excessive disturbance from
surveys
These same considerations apply to mines and mining
specialists

The caving community is a cornerstone in the efforts to
understand and prevent the spread of WNS in the East
(Youngbaer, 2009).

There are numerous abandoned hard rock mines on public
lands in Alaska. Many of those on US Forest Service
managed lands are slated for eventual closure because they
pose a risk to public safety. These mines may be important
wintering hibernacula for the five species of bats residing in
the state, including the rare Keen's myotis which was
recently placed on the USFS regional Sensitive Species list.
In other parts of their range bats congregate in very large
numbers during the winter. Little is known about the
hibernation habits of bats in Alaska but it is possible that a
high proportion of Alaska's bat populations may winter in a
relatively small number of mines and caves in
south-central and southeast Alaska where winter time
temperatures are more moderate. Recognizing the
significance of even a single winter roost in mines in Alaska,
the Region’s Abandoned Mine Reclamation staff group
launched a series of bat survey efforts in abandoned mines
on the Chugach and Tongass National Forests which had
been targeted for closure to mitigate public health hazards.
These efforts have included some 20 individual inventories
for bat use of mines on both forests. Investigators have used
a combination of seasonal monitoring of mine entrances
with remote motion sensors as well as conducted several
internal surveys of mine workings.
In an effort to better understand the thermal dynamics of
Alaskan mines we also monitored internal temperature and
humidity conditions of several sites and found that the
majority of mines from sea level to above tree line had
suitable conditions to support bat hibernation. This was
found to be true for relatively large mines with complex
internal workings and multiple entrances as well as mines
with less than 200’of total workings. This research demonstrated that even relatively small mines at high latitudes and
elevations should be evaluated for bat use when being
considered for closure as part of reclamation activities.

(WNS continued on page 7)
(Alaska continued on page 7)
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We cannot afford to ignore the possibility of WNS
arriving in the West and we must strive to cultivate
similarly strong relationships with grottos and work
together to slow or lessen the potential impacts of WNS.
We will never have more power to build a defense against
this ecologically devastating disease than before it arrives.
Our thanks to Paul Cryan for review of this document.▪
Citations
Blehert, D.S., A.C. Hicks, C.U. Meteyer, B.M. Berlowski-Zier, E.L. Buckles, J.
T. H. Coleman, S.R. Darling, A. Gargas, R. Niver, J.C. Okoniewski, R. J. Rudd,
W. B. Stone. 2008. Bat White-Nose Syndrome: An Emerging Fungal Pathogen?
Science 323:5911, p. 227.
Reichard, J. D. 2008. Wing-Damage Index Used for Characterizing Wing Condition of Bats Affected by White-nose Syndrome. Unpublished: Department of
Biology, Boston University, Boston, MA.
YoungBaer, P. 2009. White Nose Syndrome – A Challenge For Cavers And
Conservationists. NSS Newsletter # 16161 Annual Conservation Issue Part 1
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The potential for the human-assisted spread of WNS is
further supported by the fact that many of the recently
affected sites are also popular destinations for recreational
cavers, while many bat hibernacula in less- popular or
inaccessible caves between the newly affected caves and
those affected in 2008 remain unaffected. Records of caver
movements also reveal a connection between sites in these
affected regions, additionally suggestive of a link to
human activity.
The purpose of the Eastern Region closure order is solely
to slow the spread of WNS into caves and mines managed
by the Forest Service. This will give scientists time to
learn more about WNS and how it may be transmitted and
what, if any, control measures there may be. We are very
sensitive to the fact that a closure order impacts recreation
cavers, but face the real possibility that an entire bat
species could be lost if WNS spreads into endangered
Indiana bat, gray bat, Virginia big-eared bat or Ozark
big-eared bat hibernacula. To date, biologists estimate
25,000 Indiana bats may have already died as a result of
WNS.▪

Most mines on US Forest Service managed lands in
Alaska are remote and difficult to access even during the
summer months, and many are nearly impossible to reach
during the winter. Therefore, the need exists to develop a
remote tool to assess the potential for use of mines by bats
during both winter and summer months.
Working with Dr. Rick Sherwin from Christopher
Newport University we are in the process of testing
remote camera systems triggered by motion, thermal
infrared, and bat echolocation signals. These instruments
are designed to be deployed remotely throughout multiple
seasons and are capable of capturing photographic data of
bat movements in and out of underground features.
Lastly the Alaska Region Forest Service and the Alaska
Department of Fish and Game are collaborating with Dr.
Sherwin to develop a mine survey methodology
specifically for evaluating bats in the high latitude mines
found on the Chugach and Tongass National Forests.
This protocol is being developed in conjunction with a
nationwide Bats and Mines management protocol which
will be published by Bat Conservation International later
this year.▪

Forest Service Statement of Nondiscrimination:
The U.S. Department of Agriculture (USDA) prohibits
discrimination in all its programs and activities on the
basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status,
parental status, religion, sexual orientation, genetic
information, political beliefs, reprisal, or because all or
part of an individual’s income is derived from any
public assistance program. (Not all prohibited bases
apply to all programs.) Persons with disabilities who
require alternative means for communication of
program information (Braille, large print, audiotape,
etc.) should contact USDA’s TARGET Center at (202)
720-2600 (voice and TDD). To file a complaint of
discrimination, write USDA, Director, Office of Civil
Rights, 1400 Independence Avenue, S.W.. Washington, D.C. 20250-9410, or call (800) 795-3272 (voice)
or (202) 720-6382 (TDD). USDA is an equal
opportunity provider and employer.
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The International Congress of Speleology is also a great
venue for meeting contemporaries who manage cave and
karst issues worldwide.
Finally, please feel free to share the newsletter with bat
biologists, cavers, cave and karst managers, or those simply
interested in these issues – and if you know of someone
doing a great project on your forest or grassland related to
these topics, suggest that they write an article for the next

CAVE AND KARST
CALENDAR OF EVENTS
-------------------------------------------------------------------------------

INTERNATIONAL CONGRESS OF
SPELEOLOGY
NATIONAL SPELEOLOGICAL SOCIETY
CONVENTION
CAVE AND KARST MANAGEMENT
SYMPOSIUM
KERRVILLE, TEXAS
JULY 19 – 26 2009

issue, due October 9 2009. ▪

Editor’s Notes:
I’d like to thank all the contributors for this issue as well as
Courtney Cloyd for assistance, support, and editing. Please feel
free to submit your questions or comments to the editor or to the
individual authors. This version of the issue was reproduced for
external publication. Slight modifications from the original
layout exist throughout the issue.

The International Congress of Speleology meets
every four years, and this year the congress is in
the US! The Cave and Karst management
Symposium is for agencies and private managers of
cave and karst resources. Both of these are
occurring jointly with the NSS convention. This
symposium occurs every other year.
Information:
http://www.ics2009.us/welcome.html

Contributors and Entities represented in this issue:
Amy E. Edwards
Southern Research Station
Rebecca Ewing
Forest Service Eastern Region
David A. Herron
Ashley National Forest

————————————————————————

GEOLOGICAL SOCIETY OF AMERICA
ANNUAL MEETING:
FROM VOLCANOES TO VINEYARDS – LIVING
WITH DYNAMIC LANDSCAPES

Gretchen Hunt Moore
Mark Twain National Forest

PORTLAND, OREGON
OCTOBER 18 – 21,
2009

Klaus Leidenfrost
Mark Twain National Forest

ABSTRACTS

Pat Ormsbee
Pacific Northwest Region
Toni Piaggio
USDA National Wildlife Research Center
Aaron Poe
Chugach National Forest
Brad L. Rust
Shasta-Trinity National Forest
Cynthia M. Sandeno
Monongahela National Forest

DUE

AUGUST 11 2009

There are several sessions dedicated to the dynamic
landscape of karst. In addition, the Forest Service
is holding its very own session and actively seeking
abstracts! Examples of karst and cave related
sessions include:
Toward Integrating Cave and Karst Science
Volcanic Caves: Geological and Microbiological
Terrestrial Analogs of Potential Extraterrestrial
Conditions

Deanna G. Younger
Lincoln National Forest

Information:
http://www.geosociety.org/meetings/2009/
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Mark Twain National Forest
and Partners Prepare for
Bats
Gretchen Hunt-Moore
Forest Geologist, Mark Twain National Forest
Klaus Leidenfrost
Rolla/ Houston/ Cedar Creek District Wildlife Biologist

At the turn of the century, onyx was mined in a cave
which became known as Onyx Cave or Onyx Mountain
Caverns. To facilitate mining, a shaft was constructed quite
a distance from the main opening. This shaft was about 120
feet deep and the onyx was winched out of the cave to the
top. Mining was short lived, but the shaft remained and was
covered with plywood. About 30 years ago, the owners
turned the cave into a commercial venture, giving
underground tours. To prevent unauthorized entry, a solid
rock wall with a wooden gate was built over the natural
entrance (Photos, see next page). During the summer of
2005 the Forest Service purchased the Onyx Cave property,
along with Boiling Springs Cave. Scientific studies noted
that Onyx Cave was a historic Indiana Bat hibernacula, but
the closed entrance prevented bats from using the cave. With
both the entrance and the shaft closed, the interior
temperature of the cave increased, so that the air was too
warm for Indiana bat use. Immediately after the purchase,
rehabilitation of the cave for Indiana bats began.
In 2006, the Cave Research Foundation, a Forest Service
Partner, removed all the old wiring and lighting from the
tour area of the cave. The Forest Service, with help from the
Cave Research Foundation and Missouri Department of
Conservation, re-opened the entrance of Onyx Cave and a
bat-friendly gate was constructed (photos, see next page).
The old plywood covering the shaft was removed and a
cupola constructed over the mine shaft (photos – see next
page). This allowed the previous air pattern movement to
return to the cave. The cave is currently being monitored for
the return of the Indiana bats. The Purchase of the Onyx
Cave property also included other karst features, such as
Boiling Springs Cave and Boiling Springs. Boiling Springs
is ranked as the 9th largest spring in Missouri, with an

A cave drapery (top) and cave salamander (bottom) in Onyx Cave.
Images: G. Hunt-Moore and K.
Leidenfrost

average discharge of 45 million gallons per day. Boiling
Springs Cave was a historic Gray bat cave. This cave has a
natural entrance which overlooks the Gasconade River and
in order to get to the guano found in Boiling Springs Cave,
the previous landowner tunneled into the back of the cave.
With the back of the cave now open, airflow patterns were
modified and Gray bats stopped using the cave. In the
summer of 2006, a solid steel wall was installed to restrict
human access and restore the previous airflow patterns to the
cave. Gray bats were using Boiling Springs Cave again
within months. Other cave resources, such as cave
formations and cave species also benefit from the
installation of the bat gates and the steel wall, by restricting
human access.▪
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Mine shaft cover, Onyx Cave, 2006.
Image: G. Hunt-Moore, K. Leidenfrost

Entrance to Onyx Cave, 2005
Image: G. Hunt-Moore, K. Leidenfrost

The back entrance to Boiling Springs Cave, 2006.
Image: G. Hunt-Moore, K. Leidenfrost
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Cupola over mine shaft, Onyx Cave, 2007.
Image: G. Hunt-Moore, K. Leidenfrost

Entrance to Onyx Cave with bat gate, 2007.
Image: G. Hunt-Moore, K. Leidenfrost

Back entrance to Boiling Springs Cave with a newly constructed steel wall to reestablish natural air patterns in the
cave, 2007. Image: G. Hunt-Moore, K. Leidenfrost

In early April of 2009, a Karst Working Group met in
Carlsbad, NM. I attended as well as: Joey Fagan (Virginia
Department of Conservation), Jim Goodbar (Senior Cave
and Karst Specialist, BLM), David Kampwerth (Cave and
Karst Biologist, U.S. Fish and Wildlife Service), Eve
Kuniansky (U.S. Geological Survey), Dale Pate (Acting
National Cave Coordinator, NPS), Cindy Sandeno
(Ecologist, Monongahela National Forest), Jerry Trout
(National Cave Coordinator, Forest Service), George Veni
(Director, NCKRI), and Cyndee Watson (U.S. Fish and
Wildlife Service via speakerphone).

Deanna Younger coming up the third drop in Hell Below
Cave, Lincoln National Forest, New Mexico.
Image: Pat Cicero

Cave and Karst Networking
Strategies
Deanna G. Younger
Cave Specialist, Lincoln National Forest

As cave manager on the Lincoln National Forest in
Carlsbad, New Mexico, I’m very fortunate to have a wealth
of cave and karst knowledge at my fingertips. National Cave
Coordinators from the Bureau of Land Management (BLM)
and National Park Service (NPS) are a luncheon away. Well
-known authors on everything cave related frequently travel
through town. The National Cave and Karst Research
Institute (NCKRI) is located here in Carlsbad. I have
world-class caves to manage and a tremendous network of
people in public and private sectors to help. However, I
realize that many in the Forest Service (USFS) have cave
and karst management duties added to their positions without adequate training or resources - the purpose of this article is to help those people!

The goals of this two-day meeting were to:
• Share and establish current best management
strategies for activities in cave and karst areas
• Develop outreach strategies
• Improve internal communications
• Brief D.C. offices
• Take strategies to the International Congress of
Speleology (ICS)
• Build relationships at the National Training
Center/ create a national training course
As cave and karst managers, we realize many data sources
exist so there’s no reason to reinvent the wheel. Yet many
don’t know where to find the management data they need.
The karst working group hopes to centralize data by using
the online Karst Information Portal (KIP)
www.karstportal.org as an outlet. KIP would also contain
links to other helpful web sites such as the BLM training
center, as well as are various other topics concerning caves
and karst.
Some of the best management strategies to be included on
KIP are: mining, energy development, urban development in
karst areas, recreation, hydrology, T&E species, storm water
management, water quality and quantity, forestry, waste
disposal, hazmats, cultural and paleontological resources,
biological communities, research techniques, tourism, fire
management and range/soil management. The site will also
contain an area for questions and/or feedback. Perhaps you
have a cave/karst issue you haven’t dealt with on your
forest, but someone on another forest has – KIP will have
the capability to connect you.
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Additionally, KIP would also be a good way to share
information that we use when writing environmental
assessments (EA) and impact statements (EIS). I am
currently writing a specialist report for an EA on a proposed
controlled burn in an area that contains 18 known significant
caves. Many questions surface when dealing with this issue:
How far should the fire be kept away from cave entrances?
Will smoke have an impact on the caves? Will the caves be
adversely affected by removal of vegetation on the surface?
What would be the impact of “no action” vs. a devastating
wildfire? These are questions that once answered could be
input into KIP and utilized by other cave and karst
managers.

The karst working group in New Mexico, April 2009. Back row, L
to R: Dave Kempworth, Jerry Trout, Eve Kuniansky, Dale Pate,
George Veni. Front row, L to R: Joey Fagan, Cindy Sandeno,
Deanna Younger. (not pictured: Jim Goodbar). Image: J.D. Mizar

Standards exist for the oil and gas industry, timber industry,
show caves, and groundwater protection. Some of these
standards are already listed on KIP, however each day more
issues develop (White Nose Syndrome in bats.) The working
group wants to update and enhance KIP so that issues are
added as they develop. Also, when you Google “cave” you
reach KIP and/or the NSS or cave management sites.
The working group also wants to develop a network for
cavers and cave managers to share their knowledge. I
received a request today from another forest requesting a
Peter LaRue viewing a gypsum Chandelier in the 2nd
parallel of Cottonwood Cave. Image: Deanna Younger
cave management plan, sample permits, cave classification
chart, sample inventory sheet, and pre-rescue plans. It
would be wonderful to have a central location, such as KIP, and, “Kids in the Woods is great!”. Perhaps the public is
right - we also need to get management in the woods – and,
for these documents.
better yet, underground.
The Forest Service and other agencies need to increase
I applaud Johanna for undertaking the newsletter. It is a step
awareness as well as staffing and funding for this vital
in the right direction for networking within the agency. (By
subterranean resource. The karst working group discussed
the way, Johanna is also one of our volunteers and she can
the need for cave and karst knowledge internally and
tell you the rugged hike and rappel into Three Fingers Cave
externally. Do we need to get a celebrity endorsement for
is not an easy trip!) My district hosted a cave day a few
caves? Do we need to invite the President caving? Those
years ago that was open to the Lincoln NF and the regional
questions came up during the meeting. What will it take to
office. Only one family participated, and they were from the
get caves and karst into the same category as timber, range
regional office. Instead of taking our message to D.C.,
and fire? Lately, it seems we are all tied up with Access
Online, Gov Trip, 52 Tracker, Security Awareness, and Cost wouldn’t it be great if D.C. would come to our forests and to
our caves and experience this amazing resource? I don’t
Recovery in the office. When I do get out in the field and
know what the answer is, but I am open to suggestions. On
interact with the public, I always get the same feedback.
“The Forest Service needs to get out of their offices and into the Guadalupe Ranger District, the invitation is still open.•
the field to see what they are trying to manage…”,
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The
Discovery
Of
Ancient
Palace Cave
Brad L. Rust
Keeper of the Caves, Shasta Trinity National Forest

The Shasta-Trinity National Forest in Northern
California is home to numerous caves spread throughout three
major limestone bands and numerous lave tubes east of Mt.
Shasta. With over 2.2 million acres on the Shasta- Trinity
National Forest caving opportunities abound for all ages and
abilities! One cave in Permian limestone stands out in
particular for its character and beauty. Ancient Palace Cave
resides in the National Recreational Area (NRA) overlooking
Shasta Lake. It is a cave that was discovered in 1995 that has
a colorful but short-lived past.
A local hunter along with his son hunted this area above
Shasta Lake for deer. The boy would slide down into a crack
in the limestone and wait for deer to wander across the
adjacent canyon. Over the years the boy began to chip out the
crack so he could slide down farther to get warm. He then
began to feel a strong breeze blowing out of the crack so he
worked with a sledgehammer to break open the crack so he
could pass into it. Finally, he succeeded and with a candle he
crawled down into the upper passage.
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He followed the blowing lead down to what seemed
like the bottom of the cave. A strong breeze was
blowing out of a bamboo-like formation beckoning
him beyond. Using a hammer he broke out the
formation and went down to a shear vertical drop-off
into a great black chasm. Having no vertical cave
equipment or ropes to continue, the teen gave up his
quest. Later in his teens, the youth got in trouble with
the law and ended up in jail where he met a rock
climber. They became friends and when they got out
of jail they used the rock climbers equipment to repel
the drop-off and explore the great room and beyond.
Finding a live cave with many extraordinary
formations and crystals they began to collect some
and sell them.
The word got out that an exceptional cave had been
discovered above Shasta Lake with every
imaginational formation. After collecting many leads
about the caves location, members of the Shascade
grotto organized several scouting parties to search for
the cave. After 3 weeks of intensive searching in the
area, a worn trail was followed to the cave
entrance. It turned out that the two youths had been
using donkeys to pack gear and formations out and
conducting unofficial tours (Spirit Journey Tours) of
the cave. They wanted to set-up a private tourist cave
- all on USFS lands. The president of the grotto
called the forest to report the vandalism and
requested the cave be gated and locked. Within the
week the cave was gated, locked and the youths
warned and fined.
Since 1995 the cave has been locked and managed
by the USFS Shasta Lake NRA with the help of the
local grottos keeping the cave in a pristine condition.
Several attempts and break-ins have occurred but
formation destruction and abduction have ceased.
Very little formations and crystals were removed and
most damage has been repaired by the local grottos.
Currently the grottos are refining their cave mapping
and will be completed shortly. In November 2007
NSS photographers took several pictures that were
displayed in the NSS News Photo salon that won
numerous awards.

The Red River Area and the Orange Mounds in Ancient Palace
Cave. Images: B. Rust

In Sept. 04 the National Park Service cave specialists
from Carlsbad Caverns conducted a cave resource
assessment and concluded that Ancient Palace is one
of the most significant caves in Northern California.
On The
a national
level
Palace
ratesinas a fairly
Red River
Area Ancient
and the Orange
Mounds
Ancient
Palace
Cave. Images: cave
provided
by significant
B. Rust
small,
live,
well-preserved
with
cave
formations throughout. It is certainly not the longest
or deepest or most extensive, but it is one the most
beautiful and best preserved caves in America .

Beneath the Forest 14

Eye of Heaven Cave, Los Haitises National Park.
Image: C. Sandeno

The Nature Conservancy
Efroymson Karst Workshop
in the Domincan Republic
Cindy Sandeno
Ecologist, Monongahela National Forest

In December 2008 I traveled to the Dominican Republic
to participate in The Nature Conservancy’s (TNC) Karst
Efroymson Workshop. The goals of the workshop included:
developing effective conservation plans to guide strategic
actions for five significant karst projects in three different
countries including the United States, Mexico, and the
Dominican Republic; encouraging global linkages and
learning to ensure better and faster conservation of karst
systems world-wide; and highlighting karst landscapes as
unique habitats.
Efroymson workshops are designed so that multiple
landscape teams work side-by-side to develop conservation
action plans by using a systematic planning process
developed by the TNC. Teams build plans simultaneously
providing constructive feedback and peer review at every
step of the process. In the first five years of these
workshops, more than 200 landscape teams from 15 nations
applied TNC’s approach to conservation planning.

However, this is the first workshop that focused exclusively
on karst projects, making this an important milestone for
karst conservation globally. I represented the Forest Service
as a team member tasked with developing a conservation
action plan for two cave systems in southern Indiana. These
caves included Jughole Cave, an Indiana bat hibernacula;
and the Lost River Cave System. Surveyors mapped the
Lost River Cave System to date at over 20 miles (with more
to be surveyed), making it the third longest cave in Indiana.
Some of the most significant troglobites found on the
Hoosier National Forest occur in the associated riparian
habitat near Lost River. In fact, the Hoosier recently
expanded its exterior boundary to allow for the acquisition
and management of unique limestone karst features located
in the Lost River watershed Karst features are common in
southern Indiana, and they provide a variety of specialized
habitats. The Indiana team decided to focus on planning for
two discrete types of karst targets: Indiana Bat hibernacula
and high diversity aquatic/riparian systems. By identifying
the most critical threats to these karst sites and by
identifying strategies to abate these threats, the team felt that
they could develop a template to conserve other karst sites in
the state. At the completion of the second workshop, the
group made a great amount of progress towards completing
their conservation action plan. The next five years will be
spent implementing the strategies, monitoring the outcomes,
and using the information gathered to adapt management
into the future.
While I served on a team focused on Indiana karst, I was
also able to assist the Dominican Republic with their plan to
protect karst in Los Haitises National Park. Los Haitises
National Park is located along the northeast coast of the
Dominican Republic on extremely permeable karst terrain.
There is virtually no surface water in the watershed of the
park, and vertical drainage through caves and underground
rivers, combined with the volcanic impermeable base, makes
these karstic waters an important source of water for the
region. In total, it is estimated that some 100 million m3 per
year of fresh water circulate in the aquifer.
Within the park, there are several underground channels and
caves, which provide habitat for an array of unusual and rare
animal species including 13 species of bats, several species
(Nature Conservancy continued on page 17)
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Cottonwood Cave entrance, Lincoln National Forest. Image:
D. Younger

The High Guads
Restoration Project

Temple of the Fiery Cave God, Three Fingers Cave, Lincoln
National Forest. Image: Aaron Stockton.

from volunteers that have had at a minimum three restorations
trips in the cave


Volunteers would learn the concepts of cave restorations and
the benefits from Low Impact caving techniques



Deanna G. Younger
Cave Manager, Lincoln National Forest

Volunteers would take ownership in the protection of the
caves through their restoration efforts

The project has been a huge success! More than a half
The High Guads Restoration Project (HGRP) celebrated

million dollars worth of volunteer labor has been put into

its tenth anniversary the weekend of April 25 2009. In 1999, caves in the Guadalupe Mountains. Several caves have been
the Lincoln National Forest proposed charging fees for wild restored and re-opened for recreational caving. Volunteers
caving on the forest. The proposal met vast opposition from

have become trip leaders for these caves. Cavers from across

cavers far and near. The National Speleological Society

the United States participate. HGRP is open to everyone and

(NSS) produced a counter proposal. The basic concept was

they will train you! Happy Anniversary HGRP! Their

that restoration would be better accomplished in the High

service and dedication is priceless. Thank you, HGRP.

Guads by using cavers rather than cave fees.


Volunteers would perform cave restoration

Jennifer Foote of Santa Fe, New Mexico has been involved
in the leadership of HGRP for the past seven years. I cannot
commend her enough. To find our more about HGRP and



Trip Leaders for restoration would be assigned to a cave

see photos, Jennifer has created a website, www.hgrp.org. ▪

Beneath the Forest 16

Cave Biodiversity Workshop
Timpanogos Cave National
Monument May 2009
Johanna L. Kovarik
Karst Resource Specialist, Tongass National Forest

Joe Gurrieri (Forest Service Regional Geologist,
Intermountain Region) and Cami Pulham (National Park
Service, Chief of Resource Management, Timpanogos Cave
National Monument) organized an interagency workshop
dedicated to the inventory and monitoring of cave resources.
Gurrieri and Pulham invited Dr. Jean Krejca of Zara
Environmental in Austin, Texas to lead the two day
workshop held May 6 and 7 2009.

Forest Service participants in the Cave Biodiversity Workshop.
Image: D. Davis

Krejca, a world renowned cave biologist, described methods
for conducting a cave bio inventory and monitoring the
results of that inventory. A significant portion of one day
was spent in Timpanogos Cave applying cave bio inventory
methods taught that morning. Spontaneous and guided
discussions delved into topics crucial to managing cave and
karst resources across all agencies. The workshop was well
attended by Forest Service employees from around the
west, as well as folks from the National Park Service, the
Bureau of Land Management and from Utah. Attendees
were set loose to return to their home forests and start flipping rocks underground – hopefully future articles in
Beneath the Forest will reveal exciting findings from these
conference participants! ▪

(Nature Conservancy continued from page 15)

of salamanders, the Hispaniolan boa, and the recently
rediscovered Solendonte. Of the approximately 35 caves
reported from Los Haitises, only the ones located closest to
the coast have been evaluated to any extent. In fact, experts
have suggested that more species of bats are using caves
within the park, probably all 18 species reported from the
island. Very little is known about terrestrial invertebrates or
fresh water cave fauna. While it is known that there are fresh
water fish and crayfish dependent on these caves, surveys
have not been completed There is a high probability that
these caves will host a variety of species that exhibit island
and local endemism. In addition, several caves contain rock
carvings, paintings, burial sites, and artifacts of Taino
Indians. Taino Indians arrived on the island around 600-800
AD. The Taino were skilled artists, sculptors, and
craftsmen. They made boats, pottery, baskets, hammocks,
and gold jewelry. There are over a dozen caves decorated
with pictographs and petroglyphs from these peoples. And
these caves attract thousands of tourists annually.
As part of the conservation planning process the most
critical threats likely to degrade the biodiversity in the park’s
caves were identified and strategies were developed to abate
these threats. An important part of this process was to
recognize the social, economic, political, and cultural factors
contributing to the threats. And, interestingly enough, many
of the same threats that jeopardize biodiversity in the karst
region of the Dominican Republic also threaten karst
systems in the United States. These threats include the
conversion of forest land to other uses (such as agriculture),
logging, spread of nonnative plants and animals, grazing,
tourism, and development.
The willingness of The Nature Conservancy to sponsor
outside assistance from the Forest Service reflects
their commitment to protecting karst resources worldwide.
Providing resource expertise allowed the Forest Service to
promote globally sustainable natural resource management
of karst systems. It also helped to connect partners who need
help in areas such as cave mapping and the bioinventory of
cave fauna. I will certainly bring back innovative
technologies and new opportunities home to the
Monongahela National Forest. ▪
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